Antibody-directed photodynamic therapy of methicillin resistant Staphylococcus aureus.
Methicillin-resistant Staphylococcus aureus (MRSA) is a world-wide public health problem, causing nosocomial and community-acquired infections. Furthermore, MRSA is increasingly resistant to many conventional antimicrobials, so there is a real need to develop alternative approaches for MRSA decolonization and treatment. Previously, we have demonstrated that MRSA can be killed with an immunoglobulin G (IgG)-SnCe6 conjugate and red light, but effectiveness was dependent on the particular strain and the growth phase. In this investigation, we used an antibody raised against MRSA to make an Ab-SnCe6 conjugate capable of targeting many MRSA strains in all growth phases. To suspensions of important epidemic MRSA, each grown to stationary, lag, or exponential phase, the Ab-SnCe6 conjugate was added and samples exposed to red light. Survivors were then enumerated. This treatment was very effective at killing all the different MRSA strains tested, in all growth phases. The Ab-SnCe6 conjugate was able to kill EMRSA-16 selectively in a mixed suspension of EMRSA-16 and Escherichia coli, and was much better at killing EMRSA-16 than a coagulase-negative staphylococcus, S. epidermidis. These results demonstrate that photodynamic therapy of MRSA is very effective when the photosensitizer is targeted to the pathogen using a suitable antibody and may be a good candidate for a novel treatment of MRSA infections.